A controlled trial involving 178 subarachnoid hemorrhage patients in good condition (Grade 1) and with single intracranial arterial aneurysms is reported. The decision to treat with stalk ligature or conservatively was made at a comparatively late stage, on an average of 51 days after the initial hemorrhage. After a follow-up time of 89 to over 5 years (average 3 89 years), there was no statistical difference between the results in the operated and unoperated groups. The majority of the nine fatal recurrences among the 92 unoperated patients occurred within the first months after initial hemorrhage; only one death occurred later than 4 months after hemorrhage. There was one operative death in the hospital among the 86 operated patients; all the four late deaths from reasons related to the aneurysm occurred in patients who had had operations other than aneurysmal stalk ligatures performed. It is concluded that Grade 1 aneurysm patients have such a good natural prognosis that the value of late surgery seems limited, even if performed without mortality or increased morbidity, and in the form of stalk ligature.
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aneurysm, late surgical treatment aneurysm, natural W HEN treating a disease, one should have a reasonable idea of what its natural course is; otherwise, it is impossible to know what therapeutic effort, if any, is justified. This is the problem presented by the majority of patients with intracranial arterial aneurysms, for it is impossible to know which patients are likely to have fatal hemorrhages in the future or to know very much about the risks of a recurrent hemorrhage in a particular type of aneurysm.
The axiom that every intracranial aneurysm that has bled should be operated on has been based on the fact that so many statistics comparing series of operatively and conservatively treated patients have shown figures in favor of surgery. However, these series were not comparable, as they were not built up in the same way: the surgical groups were generally highly selected and consisted of the most favorable cases, whereas patients in a poorer condition or even with inoperable aneurysms were transferred to the conservative groups.
McKissock and his collaborators 3-6 were the first to correct this inconsistency in the selection of patients, and to stress the importance of controlled trials. They have shown that surgery does, in fact, benefit some groups of aneurysm patients; 8"5 for other groups they have not yet been able to show any difference between surgically and conservatively treated patients? ,6
Surgical vs conservative treatment of aneurysms
Most of the patients in the Atkinson Morley's Hospital series 3-6 were operated on at a very early stage after hemorrhage. The reason for our controlled trial was that we generally received our patients at a much later stage. When the trial was started, our department was still the only neurosurgical one in Finland; shortage of beds, difficulties of transportation over great distances, and a high incidence of subarachnoid hemorrhage in the country s did not allow us to admit all these patients in the acute stage, and consequently most of our operations were performed at a "cold" stage.
Methods and Clinical Material
The trial was started on April 1, 1964, and was planned according to the principles applied in the McKissock series. It was carefully balanced with regard to age, sex, blood pressure, and state of consciousness of the patients, and it was subdivided into three groups: aneurysms of the internal carotid, the middle cerebral, and the anterior communicating arteries. To be accepted for the trial, a patient with a verified subarachnoid hemorrhage had to have had bilateral carotid angiograms as well as at least a unilateral vertebral angiogram, and one aneurysm only. In addition, the aneurysm had to be :regarded as operable by our rather conservative standards; this led to less than 30% of the subarachnoid hemorrhage patients seen in our department being accepted for the trial. Practically all patients belonged to risk Group 1, according to Botterell's classification. 2 The date for a possible operation was fixed, and the decision to operate or not was then taken on statistical grounds. If the patient had a recurrent hemorrhage before 9 a.m. of the date fixed for a possible operation, he was excluded from the trial. It should be added that we aimed at a ligature of the neck of the aneurysm in all cases; only when this proved technically impossible or too risky were other procedures used (carotid ligature, reinforcement of the aneurysmal wall, etc.). The conservative treatment consisted of strict bed-rest for 6 weeks after hemorrhage.
The time interval between hemorrhage and decision (operation or conservative treatment) was for the operatively treated patients 15 to 127 days (average 51 days, median 44 days), and for the conservatively treated patients 15 to 171 days (average 50 days, median 43 days).
Results
Preliminary results after a maximum follow-up time of 2 89 years were presented in 1967 and published in 1968; 1 they did not show any statistically significant difference between operated and unoperated patients. The trial continued until April 1, 1969; during this total 5-year period 178 patients were included, 86 of whom were treated operatively and 92 conservatively. The operations Ferformed appear in Table 1 . One patient died in the hospital from an operative complication.
The follow-up time for the patients alive in April, 1970, appears in Table 2 . The mean follow-up time for the survivors is approximately 3 89 years; 70% have been followed for at least 3 years.
The results of the follow-up are presented in Table 3 . They are based on the patients' own views of their condition as expressed in their answers to the questionnaires. A patient with a result classified as "satisfactory" is either entirely free of symptoms or has mi- nor disorders not preventing him from working. A "poor" result means a patient with a markedly reduced working capacity or a total disability. Six patients died during the follow-up period from intercurrent diseases not related to the aneurysm; they appear in brackets in the column to which they belonged at the last follow-up before death when their condition was not yet affected by the later disease. The death column indicates death either from recurrent hemorrhage or from diseases related to the original illness (e.g., intracranial thrombosis after carotid ligation). Table 3 shows that there is no difference between the operatively and conservatively treated groups, and the similarity between them becomes still clearer if the figures from all three types of aneurysm are combined (Table 4) .
Discussion
The most striking result of this study seems to be the fact that the natural prognosis for the conservatively treated patients has proved to be much better than could have been expected. Among 92 patients in a good general condition, with a single intracranial aneurysm and a hemorrhage that had occurred about 7 weeks earlier, nine or about TABLE 3 Results of operative and conservative treatment 10% died from recurrent hemorrhage during an average follow-up time of 3 89 years. This mortality figure differs markedly from what could have been expected on the basis of Pakarinen's investigation:S his estimated late mortality during the second to fifth years was about 5 % annually for patients at risk. The explanation must be that in his series all types of aneurysms, single as well as multiple, operable as well as inoperable, as well as patients in all conditions, were represented, whereas our series consists of patients who must be regarded as particularly good risks.
A closer analysis of the conservatively treated nine patients who died of recurrent hemorrhages shows that the interval between initial hemorrhage and therapeutic decision was shorter than the average for all patients in the series: 15, 20, 20, 28, 35, 36, 38, 40, and 40 days, against an average of 50 days (median 43 days) for the whole series of conservatively treated patients. Death occurred in five instances during the second month after the initial hemorrhage (32, 44, 44, 46, and 49 days), in three instances in the third or fourth month (75, 100, and 115 days), and later in one case only (1 year 5 months). These findings confirm previous observations that the mortality risk is definitely reduced after the end of the second month. This can be explained as an effect of the reparative processes in the aneurysmal wall observed in electron-microscopic studies; 7 within 2 months or so, these processes may strengthen the wall to such an extent that further ruptures no longer occur.
Among the 86 patients treated surgically, there was one death in hospital, a case of intracranial carotid ligation after an aneurysm had ruptured during surgery. Four other pa- tients died between 1 month and 4 years after the operation. None of these patients had had a successful stalk ligature performed: one had had a carotid ligature, one a proximal clipping, and one a reinforcement with Oxycel, whereas in the fourth case the clip placed across the aneurysmal neck had slipped. In none of the patients with a successful stalk ligature were there any recurrent hemorrhages during the follow up. Table 1 shows that in our series, successful stalk ligature was performed in only about two-thirds of the cases; this leaves room for improvement.
Conclusions
On the basis of this controlled trial, we conclude that patients in good condition with single intracranial arterial aneurysms, seen 6 weeks or later after hemorrhage, seem to have an astonishingly good natural prognosis. The value of an operation on such patients seems questionable; statistically, surgery can be expected to be useful only if performed without mortality or increased morbidity, and even then its value will be limited. This should be taken into account when planning surgical treatment of patients with aneurysms at a late stage after subarachnoid hemorrhage. The fact that all recurrent bleeding after surgery occurred in patients whose operation had not been stalk ligature reinforces the importance of a complete stalk ligation.
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